This study departs from the previous literature on purchasing power parity (PPP) by proposing a demand system based methodology for calculating the PPP that takes account of consumer preferences and allows for the substitution effect of price changes. The methodology is used to calculate the PPP between the Indian Rupee and the Vietnamese Dong. The study allows for regional variation in preferences and price changes both inside the country and between countries. It proposes and applies a methodology for constructing prices from unit values after adjusting them for quality and demographic effects. The adjusted unit values are used as prices in the demand estimations, and the demand parameter estimates are used to calculate both spatial prices within each country and the PPP between the two countries within a consistent framework. The study illustrates the usefulness of preference consistent methods to calculate the PPP by applying the PPPs to compare living standards between India and Vietnam. The significance of the results follows from the fact that the levels of living comparisons are quite sensitive to the PPP used in converting the Rupee expenditure into Vietnamese Dong. The present results on food PPPs question the relevance of the PPPs from the ICP project in cross-country welfare comparisons especially in a period of high food inflation.
Introduction
Conversion rates of one currency into another are required for a variety of reasons such as international comparison of living standards, ranking of countries by their per capita GDP, and in cross-country inequality and poverty comparisons.
1 Market exchange rates are inappropriate for such comparisons because they are based on tradable items only. The purchasing power parity (PPP) provides the adjustments required to market exchange rates such that the price of an item in two countries is identical if expressed in a common currency. The PPP rates are based on a much wider selection of items than market exchange rates including both tradable and non-tradable items. Asian countries such as China and India rank much higher on per capita GDP if PPP rates are used instead of market exchange rates. The United Nations International Comparison Project (ICP) carries out detailed price comparisons across countries to arrive at the PPP values required for a variety of cross-country comparisons such as the ones mentioned above.
2 Given the crucial role that PPPs play in international comparisons, there has been considerable controversy on the PPP values that should be used as deflators.
3 While Clements et al. (2006) provide a method of comparison of consumption patterns between countries that is free of currency units, the requirement of PPP is, in general, unavoidable in most cross-country comparisons. Recent examples of international comparisons of real income or real expenditure include Hill (2004) , Neary (2004) , and Feenstra et al. (2009) . Oulton (2012a) sets out a preference based algorithm for comparing living standards across countries.
PPP rates are also required in intra-national comparisons since a country's currency unit does not have the same purchasing power in all regions in that country. The issue of intra-national PPP takes the form of spatial prices. The role that PPPs perform in converting an internationally denominated poverty line, for example, US$1 a day, into that of different countries expressed in their own currencies is analogous to the role that spatial prices play inside a country in converting the national poverty line into regional poverty lines, taking into account regional prices and preferences. While considerable resources have been spent by the statistical agencies on calculating PPP rates between countries, as is evident from the scale of the ICP project, the issue of intra-national PPPs has received much less attention. In large heterogeneous countries such as Brazil and India, the requirement of intra-national PPP rates, i.e. spatial prices, is as important as that of the international PPP rates in the cross-country context. This is evident from the recent attempts of Aten and Menezes (2002) on Brazil, and Coondoo et al. (2004 Coondoo et al. ( , 2011 and Majumder et al. (2012) on India to calculate spatial prices. The evidence in these studies shows that cross-country PPP rates at the aggregate level that do not take into account the regional diversity in countries such as Brazil and India are likely to be seriously misleading. Setting aside the issue of regional diversity, the idea of a distribution invariant PPP that is supposed to hold for all the expenditure classes, rich and poor alike, is another important issue of interest. This is an assumption that has been criticized in the poverty context by Reddy and Pogge (2007) . If untrue, as the present results suggest, this is yet another indictment of the all-purpose, single value, country-wide PPPs that come out of high profile projects such as the ICP.
In view of its importance, the methodologies adopted to calculate the PPP have received considerable critical scrutiny. For example, Hill (2000) and Almas (2012) analyses and quantify the PPP bias in the widely used Penn World Table   2 See World Bank (2008). function based PPPs in the spirit of the "exact price indices" with those from using the CPD procedure and the Divisia price indices.
The usefulness of the proposed methodology is illustrated by using the spatial prices and the cross-country PPPs to compare levels of living between India and Vietnam based on food expenditures. The exercise follows the methodology proposed in Oulton (2012a) for calculating prices as true cost of living indices. The comparison of living standards between India and Vietnam extends the crosscountry expenditure comparisons in Feenstra et al. (2009) and Oulton (2012b) by using PPPs that vary across expenditure percentiles and a welfare measure that, following Sen (1976) , is sensitive to inequality changes. The paper reports the sensitivity of the welfare comparisons to the PPPs used, namely, between the welfare rankings obtained using the "demand system" based methodology on food expenditures proposed here with those using PPPs that are currently available. The results underline the policy significance of our results by pointing to a picture of high sensitivity of the welfare comparisons to the PPPs used during a period that overlaps partly with the recent global financial crisis.
In view of the absence of studies that estimate inter-country PPPs using a preference consistent framework, this study fills a significant gap in the literature. In the spirit of combining the spatial dimension in each country with the crosscountry aspect, the study calculates the PPP rates between the two countries both in aggregate and separately for the rural and the urban areas, and provides evidence on their movement over time. A significant contribution of this study is that it tests for invariance of inter-country PPP across expenditure classes and hence departs from the practice of assuming that the PPPs between countries is the same for all households irrespective of their affluence, an assumption that has been criticized in the poverty context by Reddy and Pogge (2007) , as mentioned earlier.
To the best of our knowledge, this assumption has not been tested before. Another key distinguishing feature of this study is that it concentrates on food based PPPs and departs from the practice in the ICP and other studies of considering all items, both food and non-food, in the PPP calculations. Consistent with the point made by Reddy and Pogge (2007) , PPPs based on food items alone are more relevant in welfare comparisons such as poverty calculations that require price indices that are more relevant for the poor. While the PPPs from the ICP are an improvement from the market exchange rates by considering a wider basket of goods, namely, tradable and non-tradable items, they go overboard by including a host of items which hardly figure in the consumption basket of the ultra-poor. This is a serious limitation of the ICP PPPs, given that one of the main uses of PPPs is to convert poverty lines denominated in US dollars into that in local currencies. As we report later in the levels of living comparisons, the results from using the ICP PPPs are quite different from those using the distribution sensitive and preference consistent PPPs obtained in this study. Moreover, the present results provide significant evidence of rural urban heterogeneity in the PPPs and in the welfare comparisons between India and Vietnam.
Perhaps for the first time, the present study estimates the PPP exchange rates between two countries (India and Vietnam), taking account of their regional heterogeneity in preferences and prices. The heterogeneity in preferences between (and within) India and Vietnam is explicitly taken into account by estimating the rank three Quadratic Almost Ideal Demand System (QAIDS), due to Banks et al. (1997) , separately for (i) India and Vietnam, (ii) in each country, separately for its rural and urban areas, and (iii) within each sector, separately for each of the constituent states and regions in India and Vietnam, respectively. QAIDS is estimated in its true, non-linear form rather than its linear approximate version, LQAIDS, that has been used in several recent applications (see, for example, O'Donnell and Rao, 2007) .
Other distinguishing features of this study include the modification of the procedure due to Cox and Wohlgenant (1986) and Hoang (2009) to generate the quality adjusted prices of food items based on unit values from the household surveys that are subsequently used in the demand estimation, and the incorporation of demographic effects in the estimated quality equations. 4 The methodological contribution of this study has wider application than the immediate PPP context of this study since the quality adjusted food prices, obtained from the hedonic price regressions using the unit values from the household surveys, will help in constructing food poverty lines in both countries that can validate, or otherwise, the poverty lines currently in use.
The rest of the paper is organized as follows. Section 2, which presents the framework and describes the methodology, is subdivided into three subsections. Section 2.1 introduces the estimating equations, and describes the procedure for calculating the intra-country and the cross-country PPP rates. Section 2.2 describes the procedure for constructing prices, required in the demand estimation and the PPP calculations, from the unit values contained in the Household Expenditure Surveys. Section 2.3 describes the procedure for comparing the levels of living between India and Vietnam using the spatial prices/PPPs obtained earlier. The datasets are briefly described in Section 3, along with the presentation and discussion of the estimates of the quality adjusted prices of the principal food items in each country. The results on the intra-country PPP rates (i.e., spatial prices in each country) and the PPP rates between the two countries, along with the levels of living comparisons between India and Vietnam, have been presented and discussed in Section 4. Section 5 concludes the paper.
Framework and Methodology

Procedures for Estimating the PPPs
The methodology views the PPP as a True Cost of Living Index as follows:
where u r denotes reference utility, C A , C B denote the expenditure function of the comparison country/region, A, and the base country/region, B, respectively, and p A , p B denote the corresponding vector of prices in the two countries/regions. Equation (1) gives us spatial prices when A, B refer to regions inside a country, and PPP when A, B refer to different countries. The TCLI based approach of estimating PPPs adopted in this study has the following principal advantage over that adopted in the World Bank's ICP exercise. In using a reference utility, rather than a reference commodity bundle, to calculate the PPPs, the present approach sidesteps comparability issues on definition of items or commodities that arise in international comparisons based on reference commodity bundles. The same commodity may have different meanings in different countries. In some cases, an item in one country may not even exist in another. This posed non-trivial problems in the ICP. As noted in Oulton (2012a, p. 449) , for example, this resulted in several of the 106 items included under "Basic Headings" in the 2005 ICP to record zero expenditure in some countries and had to be excluded from the common reference basket. In contrast, the mapping from the commodity space to the utility space in the cross-country comparisons, implicit in the use of the TCLI approach, implies that one can consider all the principal items of consumption in one country without having to worry about whether they are consumed or have identical meaning in another. This is not to claim however that comparability issues do not arise in the present context as well, but to note that in working with broad aggregates or composite items such as Cereals and Cereal Substitutes, that have roughly similar meaning in the two countries, the present study minimizes the distortions and problems caused by working with a finer classification of items, and avoids the problem of inconsistent item definitions and zero expenditures noted above. Consequently, the present approach does not require information on prices for a finer classification of items, nor does the present study calculate PPPs for each item, unlike in our earlier study on spatial prices within India (Majumder et al., 2012) . The disadvantage of the present approach, however, is that it requires estimation of "complete demand systems" which sets a severe constraint on the number of items that can be considered, since the complexities of demand estimation multiply with the number of items included in the demand estimation. Another disadvantage that follows from this is that the assumption of additive separability between the constituent items within a group is unlikely to hold, and is a price we need to pay to keep the demand estimation manageable. Incidentally, we should note that the use of two Asian countries in the present study that have similar, though not identical, food consumption patterns helps to minimize the comparability issues that arise in international comparisons. The issue of consistency in the definition of items is much less severe within a country and does not affect the calculation of spatial prices as in Majumder et al. (2012) . Hence, while the TCLI approach has been widely used in the intra-country context, this is one of the first studies to extend that to the cross-country context. The contribution of this study is to show that if one works with broad item groupings that have roughly similar meaning in the countries being compared, the rich information contained in the unit values available in the Household Expenditure Surveys can be used to calculate PPPs both within and between countries using a consistent methodology.
Though both spatial prices and cross-country PPPs are estimated as TCLIs in this study, it is important to draw a conceptual distinction between the spatial prices/PPPs, which involve cross-sectional price comparisons, and the TCLI, which measures temporal price movements. The former, unlike the TCLIs, capture not only the price differences but also other differences such as changes in demographic characteristics and in tastes. The spatial prices/PPPs should not, therefore, be viewed strictly as TCLIs. Hence, while the TCLIs can be estimated on time series data pooled over different time periods, we cannot estimate the spatial prices/PPPs by pooling data over different regions or over different countries. Moreover, one cannot pool the Indian and Vietnamese expenditure datasets since that will require economically relevant exchange rates between the two currencies which are not available. The calculation of such exchange rates is, indeed, one of the principal motivations of this study. Unless preferences are homothetic, a possibility that is rejected by the evidence presented in Oulton (2012b) , the spatial prices/PPP are dependent on reference utility, u r , and hence on reference expenditure. This provides the background to the evidence presented later on the sensitivity of the PPPs between the two countries to reference expenditure.
The general cost function underlying Quadratic Logarithmic (QL) systems (e.g., the QAIDS of Banks et al. (1997) and the Generalized Almost Ideal Demand System (GAIDS) of Lancaster and Ray (1998) ), is of the form:
Where p is the price vector, a(p) is a homogeneous function of degree one in prices, b(p) and λ(p) are homogeneous functions of degree zero in prices, and u denotes the level of utility. The budget share functions corresponding to the cost function (2) are of the form: 
where u r is the reference utility level. The first term of the R.H.S. of (4) is the logarithm of the basic index (measuring the cost of living index at some minimum benchmark utility level) and the second term is the logarithm of the marginal index. Note that for p
, so that the basic index takes a value θ and hence, may be interpreted as that component of TCLI that captures the effect of uniform or average inflation on the cost of living. On the other hand, for p A = θp B the marginal index takes a value of unity. Hence, the marginal index may be interpreted as the other component of TCLI that captures the effect of changes in the relative price structure. 
Given a reference utility level, the regional PPPs can be calculated from equation (4) using the estimated parameters and information on prices. Based on the level (country/region/sector) of data used, estimation of demand system (equation (5) ) and λ(p r ), where superscript r denotes country/region/sector, as the case may be. Substitution in (4) and taking the exponential yields the PPP between countries/regions/sectors, conditional on pre-specified reference utility, u r , in each situation. A comparison among regions yields spatial prices and that between countries measures the PPP between countries. In the empirical work, we have used the utility level corresponding to median expenditure in the base country, India, as the reference utility level, u r , to calculate the PPPs and have compared them with those at other percentile points of the expenditure distribution-see Oulton (2012b) for a full description of the 2005 ICP.
The Procedure to Generate Quality Adjusted Unit Values as Prices (Food Items)
The PPPs based on complete demand systems require price information for estimation of the price parameters. Such information is missing in most datasets. We use as proxies for prices 5 the unit values for food items obtained by dividing expenditure values by quantities. However, the raw unit values need to be adjusted for quality and demographic effects. To do so, we adopt the following procedure.
The unit values, νi, are adjusted for quality and demographic factors following Cox and Wohlgenant (1986) and Hoang (2009) , through the following regression equation:
where ν i hsjd is the unit value paid by household h for item i in state/province j, district d and sector s, ν i sjd median ( ) is the median unit value for the district in which the household resides, x is the household food expenditure per capita, f is the proportion of times meals are consumed outside the home by that household, and Ds, Dj and Dd are dummies for sector, state/province, and district, respectively. 5 While Hoang (2009) estimates equation (6) using mean (in place of median being used here) unit prices and then adds the predicted residual ε i ( ) to the district mean to get the quality adjusted price for each good, the present paper uses deviation of household level unit prices from median unit prices to represent quality effect. The quality adjusted unit prices are calculated by, first, estimating equation (6) Next, the district-wise quality adjusted price for each item is generated by adding the district median unit value for this item to the estimated residual from equation (6):
The district-wise median of the prices calculated in equation (7) is used to represent the district-wise quality adjusted price for each food item i in state/province j. In other words, each household is assumed to face the vector of quality adjusted median value, using equations (6) and (7), of the item in the district where the household resides. The use of district level information on unit values allows us to consider price variation among districts, and hence the present empirical exercise goes beyond previous studies that rarely went beyond state level variation in prices and preferences.
Comparing Levels of Living between Countries
The methodology proposed by Sen (1976) for real income comparisons between countries is used here to compare the levels of living between India and Vietnam as measured by their spending on food items. Following Sen (1976) , we consider, as a welfare measure, the inequality corrected mean per capita food spending in the two countries: WI = μI(1 − GI), WV = μV(1 − GV), where μ, G denote the mean per capita food expenditure (over the principal food items) and Gini food expenditure inequality, respectively. The superscripts I, V refer to India and Vietnam, respectively. The ratio,WV/WI, is a measure of the relative level of living in Vietnam vis-à-vis India. To calculate this ratio, we converted the Indian food expenditures (in Rupees) to Vietnamese Dong using the PPPs obtained in this study. Recognizing the dependence of the calculated PPP on the reference expenditure and spatial differences in preferences and prices, we provide below the welfare ratios calculated separately for rural and urban areas using the corresponding PPPs. Besides the rural-urban differences in the levels of living comparison, the paper also provides evidence on the sensitivity of the welfare comparisons to the PPPs used, namely, between those that allow them to vary across expenditure percentiles, and those which do not. Note that, while the Gini expenditure inequalities are unit free and consequently will be the same after conversion of the food expenditures from one currency into another, this will not be the case if the PPPs are allowed to vary with reference expenditure as is the case here. The temporal comparison of the welfare ratio allows us to incorporate the movements in PPPs over time. As we shall show later, the PPP produced by the ICP understates the depreciation of the Dong vis-à-vis the Rupee over the period 2004-05 to 2008 and consequently overstates sharply the welfare level of the Vietnamese relative to the Indian consumer during the recent global financial crisis.
Data, the Quality Adjusted Unit Values, and the QAIDS Estimates
The Indian data came from the 55th (July 1999-June 2000), 61st (July 2004 -June 2005 , and 66th (July 2009-June 2010) rounds of India's National Sample Surveys (NSS) on consumer expenditure. All these rounds are "thick" rounds, being based on large samples. The exercise was performed over 15 major states of the Indian union, with each state subdivided into rural and urban sectors. The list of the states covered, along with the number of districts in each state, is provided in Table A1 in the Appendix. The data from the unit records (household level) were used in our analysis.
The Table A2 in the Appendix.
The empirical exercise was conducted on the following six food items in each country:
6 Cereals & Cereal Substitutes; Pulses; Milk & Milk Products; Edible Oil; Meat, Fish, & Eggs; and Vegetables. These are well defined food items whose meaning does not change much between India and Vietnam. Also, we have household level quantity and expenditure information that goes down to district level in both the countries.
The VLSS 1997-98, VHLSS 2004, and VHLSS 2008 collect detailed consumption information on market purchase and home production and consumption during the "tet" holiday period for 45 food items. The information on household consumption is computed for market purchase, home production, and consumption during the tet holiday period. For a 12-month recall period information is collected on number of months (of the 12 months) each food item was purchased, usual frequency of purchase during those months, quantity purchased each time, and value of each purchase. These pieces of information are combined to calculate the total expenditure on each food item over the past 12 months, 6 These are the dominant food items that constituted nearly three-quarters of total food spending in each country.
Review of Income and Wealth, Series 61, Number 2, June 2015 including the consumption during the tet holiday period. Besides market purchase, information is also collected for consumption from home production. Separate information is collected for food consumption during the tet holiday period. The information on food consumption during the tet holiday period and non-tet months is combined to get the quantity and value of food consumption during the last 12 months. This information is converted into monthly consumption and expenditure for comparability with NSS data, which consists of monthly figures. The quantity of food items purchased is reported in grams, kilograms, liters, and numbers. For consistency, these quantities were converted to kilograms where possible. For food items reported in numbers such as eggs and bananas, the following conversion has been used: 1 egg (58 g), 10 bananas (1 kg), 1 orange (150 g), and 1 pineapple (1.5 kg). Lemons and ginger were not included.
Appendix Tables A3(a,b ) and A4 present the mean per capita quantity and per capita expenditure (in local currencies) of the six principal food items in India and Vietnam, respectively, obtained from the NSS 61st round (India) and VHLSS 2004 (Vietnam). Notwithstanding differences in definition and in their composition, we have tried to ensure that these six food groups are as comparable as possible between the two countries. The Vietnamese consume more Cereals than the Indians, and their consumption of Meat, Eggs, & Fish is a good deal higher. In contrast, the Vietnamese consumption of Milk and Vegetables is considerably lower than that of the Indians. In both countries, Cereals & Cereal Products is, in quantity and expenditure terms, by far the single most important group of food items, with rural households consuming more than the urban ones.
The PPP rates between India and Vietnam were computed, from equation (1), using the QAIDS estimates for Vietnam and adopting the median household in the expenditure distribution of the NSS as the reference household. In other words, the PPP rates presented later in Tables 9 and 10 show the amount of expenditure in Vietnamese currency (Dong) that will yield the same utility to a Vietnamese household as an Indian Rupee spent by the median household in India. To examine the sensitivity of the PPPs to the reference expenditure, the calculations were repeated for NSS 61st round/VHLSS 2004 by using, as reference households, median values of various percentiles in the NSS 61st round expenditure distribution. The coefficient estimates of the quality adjustment regressions of the unit values, item by item (equation (6)) are presented 7 in the Appendix (Table A5 for NSS 61st round, and Table A6 for VHLSS 2004). Several of the quality and demographic effects are highly significant, though much more so in the case of India than in Vietnam. In both countries and for several items, notably for Cereals & Cereal Products, the more affluent households consume superior quality food items, as evident from the positive and significant coefficient estimate of the per capita expenditure variable on unit values. This is also true of the variable measuring the proportion of meals consumed outside the household in India since households that eat outside the home are the more affluent households. The fact that this variable is less significant in Vietnam may reflect the greater tendency to eat outside the home in Vietnam than in India. The quality and demographically adjusted unit values of the six food items, mentioned above, at the median in the three NSS/VLSS/VHLSS rounds are presented in the Appendix-in Tables A7, A8, and A9 for India, and in Tables A10,  A11 , and A12 for Vietnam. These tables report the adjusted unit values, treated as proxies for prices, for each state/province, disaggregated by rural and urban, and at the all-country level. The Indian estimates show that over the period between the NSS 55th and 66th rounds, much of the food inflation has been on account of 8 The reader will recall that the PPPs calculated in this study are food PPPs and, unlike the ICP PPPs, they incorporate the varying food preferences and varying price induced substitution between and within the two countries.
The evidence on high food inflation in Vietnam contained in Appendix  Tables A11 and A12 is consistent with unpublished reports (available at http://www .vifap.org/wp-content/uploads/2011/09/Food-Crisis_18_December_2010.pdf ) on inflation in Vietnamese food prices during this period. As the authors of the report say, "Vietnam, a major agricultural exporter, did not avoid the recent sharp food price increases. Even with export restrictions on rice applied in January 2008, Vietnamese food prices increased dramatically in concert with international food prices. The food price index increased about 70 percent and cereal prices more than doubled from January 2006 to August 2008. This increase in food prices is the major factor that pushed increases in the Consumer Price Index (CPI) to levels that had not been seen since 1990. The sharp price increase generated many concerns about its impacts on different household groups, on social stability, and on food security in Vietnam."
There are two other differences between the two countries that are apparent from the tables. The rural-urban difference in the prices is generally much greater in Vietnam than in India. Also, the all-Vietnam prices are much closer to the rural figures than the urban, which is not necessarily the case in India. This suggests that Vietnam is more rural than India, 9 and this is reflected in the result reported later 8 See, for example, Mishra and Ray (2009). 9 Vietnam does not have the equivalent of the large cities and semi-urban metropolitan centers that India has, and consequently the "all Vietnam" figures are closer to those in "rural Vietnam" than in the case of India. 2015 that the intra-country PPP in Vietnam and the Vietnam/India PPP is much closer to their rural counterpart than the urban.
Review of
Comparison of the item-wise prices between India and Vietnam shows wide variation in the item specific PPPs, both between items and in their movement over time. It is, therefore, not possible to draw any inference on the overall PPP between the Indian Rupee and the Vietnamese Dong, both on its magnitude and its movement between the two surveys, by simply inspecting the item specific PPPs. Moreover, the sharp variation among the item specific PPPs, and the varying importance of the items in the expenditure pattern of households, both between regions and between varying affluent levels, suggest that the PPPs will vary across different population subgroups. We now turn to the evidence on these issues.
A distinctive feature of this study is that it provides estimates of PPPs, both within country and between countries that are based on the estimated "complete demand systems." The former are presented as "spatial prices" and the latter are referred to by their conventional name, the "purchasing power parity." These take into account both the intra-country and cross-country differences in preferences. The calculation of PPP between countries taking into account the regional heterogeneity in prices and preferences within each country adds to the departure of this study from the previous literature. The paper does so through the consistent use of the QAIDS of Banks et al. (1997) , specified in equation (3).
The QAIDS was estimated both at the level of individual regions, i.e., separately for each state/province (for calculating the intra-country spatial prices), and at the rural, urban, and all-country levels (for calculating the PPP between the Indian and Vietnamese currencies). This ensured that the study took account of preference heterogeneity between regions (namely, states in India and provinces in Vietnam) inside each country, between the rural and urban areas, and between the two countries. Also, to take note of temporal changes in preferences, the QAIDS was estimated for each survey and not on data pooled over time. In each case, the estimations were performed on the unit records of household expenditures, taking advantage of the availability of data at the level of individual households. Consequently, the estimations had considerable degrees of freedom. To give the reader an idea of the sample sizes, Table A13 in the Appendix presents the sample sizes for the QAIDS estimations at the state, rural/urban, and all-country levels in NSS round 66 for India, and VHLSS (2008) for Vietnam.
The QAIDS parameter estimates in NSS 66th round for India and VHLSS (2008) for Vietnam are presented in Appendix Tables A14 and A15, respectively. Each of these tables shows the rural/urban heterogeneity in preferences in each country, and a comparison between the two tables shows the preference heterogeneity between the two countries. For example, the ai's, which are interpreted in the PIGLOG framework as "subsistence budget shares" in the base year, vary sharply between the rural and urban areas in each country and between the two countries. In each country, the subsistence budget share for Cereals is larger in the urban areas than in the rural. Another common feature of both tables is that the quadratic coefficient estimates, namely, of the λi's, that denote the extension of QAIDS over AIDS, are mostly highly significant. Due to the use of the unit record data in the QAIDS estimations, nearly all the estimates are well determined and highly significant. An alternative strategy that would have simplified the empirical exercise considerably would have been to estimate the QAIDS model on data pooled over the two countries. That strategy was not adopted here for, principally, three reasons: (a) such a strategy assumes that preferences are identical between the two countries, an assumption that can be seen to be rejected by comparing the QAIDS parameter estimates of the two countries presented in Appendix Tables A14 (India) and A15 (Vietnam); (b) pooling implies identical meaning and definition of the various individual items constituting the broad groups of food items in the two countries, that is certainly not the case; and (c) as already noted, pooling will have required knowledge of the PPP rates between the two countries' currencies whose estimation was one of the chief objectives of the exercise. Since these factors do not apply, at least to such a large extent, in the intra-national context, our earlier study (Majumder et al., 2012) estimated the QAIDS on pooled data from the states in India to estimate item specific spatial prices within India. Note, incidentally, that unlike the ICP exercise, the present study does not estimate the PPP between the two countries' currencies for each group of food items separately, precisely because that will have raised the issues such as identical meaning of each individual item between the two countries, discussed above. It is important to recognize that while the individual food items at a disaggregated level, or what the ICP calls "basic headings," may not be comparable between countries, the broad groups that we have considered here have similar meaning, and food (as a whole) has the same meaning in the two countries; consequently, the overall food PPP that we have calculated here has an operational significance that we have subsequently used to compare living standards between India and Vietnam.
Results
Intra-Country PPPs in India and Vietnam
Spatial Food Prices in India Table 1 presents the food PPPs (along with their standard errors) based on the QAIDS parameter estimates for each of the 15 major states in India (rural and urban), with all-India (for the respective sectors) as base, for the three NSS rounds: 55th, 61st, and 66th. The QAIDS was estimated for each state separately and for each of the three rounds, along with that for all-India which pooled the data over these 15 major states.
Several features are worth noting. First, the regional or spatial food PPPs are generally well determined. Second, in several cases, though not always, the state PPPs are considerably different from the all-India PPP normalized value of 1; prominent examples are the poorer states of Bihar, Orissa, and Uttar Pradesh where 1 Rupee buys much more than it buys elsewhere. Third, there is rural-urban agreement on the PPPs in all three rounds with a reasonable degree of stability in the PPP values over this period. And fourth, the idea that a Rupee buys the same everywhere in India, underlying the conventional between-country PPP calculations in ICP, is inconsistent with the picture portrayed in Table 1 which rejects, in case of several states, the hypothesis that the spatial price is one. 
Notes:
The State's median household is the comparison household and the All-India median household is the reference household. for 1997-98, 2004 , and 2008 along with their standard errors. The PPPs are less well determined than in India, which largely reflects the much smaller sample size in VLSS/VHLSS compared to the NSS. The affluent Southern region 10 is the most expensive region, with the Dong buying less there than in the rest of the country. A comparison with the spatial prices in India in Table 1 shows that the spread in food prices between the most expensive (Southern) region and the least expensive (Central) region is much smaller than in India. However, as in India, the qualitative picture is robust between the rural and urban sectors and is stable over the period covered by the three Vietnamese surveys. Table 3 compares the QAIDS food based PPP rates between the Indian Rupee and the Vietnamese Dong with those from using the CPD method (Rao, 2005) , and the conventional Divisia (DIV), Paasche (PA), Laspeyres (LA), and Fisher (FI) price indices. The QAIDS based food PPP rates are obtained by inserting the QAIDS parameter estimates in the two countries in the cost functions in equation (1) and then evaluating both of them at a (common) reference utility level. The latter is expressed in terms of observable variables by inverting the QAIDS expenditure function to obtain an observable expression for indirect utility, u. The reference utility level, u r , chosen for the PPP calculations in Table 3 is that for the household with median per capita food expenditure in India. Hence, while the denominator in equation (1) is simply the median per capita household expenditure on food in India, the numerator is obtained by using the Vietnamese coefficient estimates along with the reference utility level of the median Indian household which is calculated by inverting the estimated QAIDS expenditure function, equation (2) The following results are worth noting from Table 3 : (a) The QAIDS based PPP estimates vary between rural and urban areas and reconfirm the picture of rural-urban heterogeneity in each country that was evident from the spatial prices reported earlier. rates from QAIDS and that from the CPD, Divisia, and Fisher Index. However, the Paasche and Laspeyres PPPs vary considerably from one another and the rest, as one expects from the use of these fixed-basket based price indices. The Fisher Index that averages out the large and reverse biases in Paasche and Laspeyres is much closer to the Divisia, CPD, and QAIDS PPP rates, though differences still remain across the alternative procedures. (d) The picture of rough stability in the PPPs across procedures changes drastically in 2008-09 with the PPP rates varying widely. The Fisher and Divisia PPP rates are in line with one another, but the CPD PPP rates move to values that are much higher than the rest. The QAIDS based PPP rates are also much higher than the Fisher's and Divisia PPP rates but are intermediate, almost halfway, between them and the CPD rates. The explanation, once again, lies in the large inflation in food prices in Vietnam during this period dwarfing that in India. (e) To see how the food PPP rates presented in Table 3 compare with PPP rates reported elsewhere, we calculated the Re/Dong PPP rates for these years from the PPP rates of these currencies reported in Table 3 are based on food items only. The 2005 QAIDS based PPP rates are much closer to the former than the latter which seems to be biased downwards in relation to both the other sets of PPPs. However, the QAIDS based PPPs, and also the other food PPPs, move far ahead of the PPPs from the former website during the last period, 2008-09. Once again, the explanation lies in the sharp rise in Vietnamese food prices that puts the food PPPs out of line with the PPPs based on all items. As we report below, this has dramatic implications for the estimates of the relative welfare level of the Vietnamese and the Indian household vis-à-vis one another. Table 4 presents the QAIDS based food PPPs between India and Vietnam calculated at five different reference utility levels, namely at 30 percent ("ultra-poor"), at 50 percent ("poor"), at 200 percent ("rich"), and at 300 percent ("ultra-rich") of median household expenditure of the NSS 61st round data, besides at the median expenditure itself, for rural, urban, and rural-urban combined sectors. Table 4 also presents the pair-wise differences in the PPP values along with the associated t-statistics. Both the sectors agree that the PPP increases with household affluence. In the rural sector and at the all-country level all the t-statistics are highly significant. In the urban sector the PPPs differ significantly in the middle section of the population. Thus, Table 4 provides evidence of the sensitivity of the PPP estimates to the reference household, an issue that received hardly any attention in the literature. The evidence also confirms large variation across the PPPs corresponding to the reference households, especially in the rural areas, but less in the urban areas. At the all-country level, for example, the PPP of 260.37 Dong per Rupee for an "ultra-poor" household at 30 percent of median expenditure is considerably lower than the PPP figure of 344.23 Dong per Rupee for a median household. It is clear that the provision of a single PPP that is intended for use at all levels of affluence severely restricts its usefulness, especially in cross-country welfare comparisons. This has the policy implication that in poverty calculations using the US$1 a day poverty line, 12 one needs to use different PPPs in calculating the number of "ultra-poor" and "poor" in a given country. This adds to the evidence, presented above, on the need to use regionally varying cross-country PPPs (in cross-country inequality and poverty comparisons) and regional poverty lines (in intra-national poverty comparisons).
Purchasing Power Parity between India and Vietnam
A comparison of the food PPP estimates of Tables 3 and 4 shows wide variation between them. The reason for the large difference between the estimates in Tables 3 and 4 is twofold: (a) while the former reports expenditure invariant Tables 3 and 4 is that not only does the PPP vary sharply between alternative procedures, it varies sharply between the expenditure percentiles as well. The policy significance of the sensitivity of PPP to regions, expenditure percentiles, and procedures is underlined by the discussion in the following section which shows the sensitivity of the levels of living comparisons in India and Vietnam to the PPP used in converting the expenditure figures to a common currency. Table A16 in the Appendix, which reports the summary budget share of food in the two countries. Consistent with Engel's law, the higher budget share of food in India than in Vietnam indicates a lower level of living in the former vis-à-vis the latter. Note, however, that a comparison of the food shares at the mean or median, rather than by each expenditure percentile, may exaggerate differences in the expenditure pattern between India and Vietnam just as the use of a utility invariant PPP exaggerates the differences in their living standards, as reported below. (b) All the PPPs agree that the welfare disparity between India and Vietnam is higher in case of the urban residents than the rural ones. (c) The similarity ends there. The use of expenditure percentile specific PPPs sharply reduces the welfare disparity between India and Vietnam in relation to the others. (d) The use of the ICP PPP leads to a magnitude of welfare disparity that lies between that from the use of expenditure specific and expenditure invariant food PPPs considered in this paper. The key point from Table 5 is that the use of a fixed, utility invariant PPP exaggerates differences in the levels of living between India and Vietnam. Table 6 shows how the relative welfare levels between the two countries have moved over the period spanned by the three NSS rounds/VLSS-VHLSS surveys. This table brings out the divergence between the magnitudes of the welfare ratios corresponding to the QAIDS based PPP rates and those from the PPP rates obtained from the , 2004-08 , the picture of relative affluence of the Vietnamese household gave way to one of relative deprivation in relation to the Indian household. However, the use of the non-demand systems and all item based PPPs greatly understates the extent of this decline in relation to the preference consistent food PPPs proposed in this study. Consequently, by the end of the period considered in this study, the former exaggerates greatly the relative welfare of the Vietnamese in relation to the latter. This is dramatized by the result that in 2008-09, while the food PPPs show that urban Vietnam experienced a welfare level that is half that in urban India, the all-item PPPs record the exact reverse, with urban Vietnam ahead of urban India by around 30 percent. This is an indictment of the all-item PPPs that underplay the role of high food inflation in increasing deprivation both within and between countries.
Comparing the Levels of Living between India and Vietnam
Summary and Conclusion
This study marks a departure from the previous literature on PPP by proposing a demand system based methodology for calculating the PPP that takes account of consumer preferences and allows for the substitution effect of price changes. The study is conducted within a framework that allows for regional variation in preferences and price changes both inside the country and between countries. The framework is used to calculate PPP between the Indian Rupee and the Vietnamese Dong. These Asian countries were chosen for principally three reasons: (a) both of them registered impressive economic growth following significant economic reforms; (b) they have comparable household expenditure surveys with quantity and expenditure information of food items at unit record levels covering contemporaneous time periods, and (c) though not identical, these two countries have comparable item classifications. This is the first study in the published literature that calculates the PPP between countries not only at the aggregate country to country level, but also between sectors (namely, rural to rural and urban to urban) and by expenditure classes. This paper also provides evidence on how the spatial prices and the PPP have moved over the period, 1998/99 to 2008/09, that suggests that the Rupee has strengthened against the Dong over this period. On the way to calculating the spatial prices and PPP, the study extends the methodology due to Cox and Wohlgenant (1986) to construct prices from unit values that incorporate quality and demographic effects.
A particular advantage of the PPP procedure proposed here, that it shares with the "weighted CPD" procedure (Rao, 2005) , is that it allows the calculation of standard errors of the PPP. The usefulness of this is illustrated by the tests of PPP between expenditure classes which question the conventional practice of using a single economy-wide PPP in inequality and poverty comparisons. The policy significance of the PPP estimates is further underlined by their application in the comparison of levels of living between India and Vietnam, and the observation that the magnitude of relative welfare is quite sensitive to the procedure used to calculate the PPP used in the welfare comparisons. Another advantage of the TCLI based PPP procedure over that used by the ICP is that in using a reference utility rather than a fixed basket of commodities, the former sidesteps the problem of data comparability faced by the latter due to the differing meaning of the same item of consumption between countries that is exemplified by the recording of zero expenditures on some items in several countries. The drawback of the TCLI based procedure used here is that the need to estimate demand systems to move from commodity space to utility space sets a restriction on the number of items that can be considered in the PPP calculations. It also requires a host of expenditure, price, and demographic information at the level of unit records of households that is currently available for only a handful of countries.
The evidence of this study points to the potential for future such investigations that combine calculation of spatial prices with PPPs in a uniform analytical framework. However, for such studies to proceed there needs to be greater and improved information than is currently available. For example, cross-country studies such as the present study require more countries to conduct household expenditure surveys and provide unit record information on quantity and expenditures at the household level. Even for countries such as India and Vietnam that provide data on household consumption in quantity and expenditure terms, such information is restricted to food items only-information needs to be provided for the non-food items as well. There needs to be greater synchronization between countries on the time periods for their surveys and on the definition of the items used. Collection of prices is another area where the need for more information cannot be overstated.
One limitation of this study is the use of unit values from the expenditure records in the household budget surveys as prices. Adjusted or not, unit values of the various items are unsatisfactory proxies for prices. While the corrections minimize the distortions in the unit values, they do not eliminate them completely. However, reliance on them is unavoidable as there is hardly any information on regional market prices. One of the messages of this study is the need to embark on a project to make available regional prices using methods such as "price opinion" suggested by Gibson and Rozelle (2005) . However, as McKelvey (2011) has found recently, such price information is not free of bias either.
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